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@This i^on P-des tack^ 

^proved adhesive properties. The adhesive con am aery c ultra ^ ^ ^ ^ ^ 

having an alkyl acrylate monomer, the alkyl W^J™ " a monomer , and a hydrogenated rosin ester 

SSW^SK Ett^ 5 " ed tackified acrylic pres 9 

Ssives Containing 6 to 7 times as much tackifying agent. 
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TACKJF1ED PRESSURE-SENSITIVE ADHESIVE 

Background of the Invention 



Field of the Invention 



Description of the Related Art 



to 14 carbon atoms, and further comprise a rnSr Si S "*? ° f aCrylic acid havin 9 from * 
acrylic acid. Such adhesives are wmTpoou^ "«wnar such as 

tack, shear and pee. properties Ja^X loT * " "* Pr ° Vide 9 * ood ba,anc ° <* 

intensity and spectral distribution of ^ IT^Z TllS T ^ MartenS teaches that 
strengths and peel resistance. The phrtop^SlTnSS^ ° ' t0 ^ d6Sirafale cohesive 
oxygen tends to inhibit the reaction Pn0t0po ' ymenzat,on ,s P^erably carr ( ed out in an inert atmosphere as 

copolymer to provide a prie^ "rylate adhesive' 

No. 4 391 687 A/ssIpv^ Hi w in.« «, ""«>'ve w «n nign adhesion to automotive pa rrts. U S Patent 

photoactiveToSS ^^2^5 

mtxtures of monomers from which those pnmSZTJ^ ? ' nt ° me P h ° toa «^ 

3S column 6. lines 3-12. that "the addition Sf i such ™ ri T ° /^"P"'*™^. but warns, at 
otherwise simple, straight forward. economS lS£^&°ZT7 *" ^ t0 m 

results". The Moon patent does not exemol if! thi ■ SS, ■ H P 6 feTOd ' exC8pt ,0 achieve »P*«te 
photopolymerizable mixture ^^^'21 Ij^rr*' *" intr ° dUCt, ° n ° f 3 tackifier into a 
attainment of the desired ^^TS^^S; "* P^^tion and prevents the 

1800-4000 angstroms. The intensity of S^^w^^^^ ' WaVe ' en9th ran 9 e of 
<s of the lamps disclosed in Martens et al 9S ' V9 ' S 9Xp0Sed is much hi 9 her *an that 

polymerized rosin, esters of hydrogenafe iXTSfc^ JT? ""f" - "** ^ 9St9rS 0f 
styrene. alpha-pinene terpens hydrocarbon 2 J* 'Jf u homo P 0, y m ^ °* alpha-methyl 

so alpha-methyl styrene copolymer resin ^21^2? °" 5 h **°« , *°n *sin. vinyltoluene 

technical hydroabietyl alcohol Howeve^ mZ ^V^ ^' W"***™ resins, and 

for use in the curing method of ZaboT Z ZeToSf^ " UnSuitab,e 

vomers is impeded. The 
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Such level, ol tacMner increase me glass MaWar J^™'"™^" ,™e,«j molecular weights and 

!Sf£M ^SS-W — of - adh9SlV9 upon 

a polymer component, an 

properties at room temperature and one or more ^enkatty un« addition . po |ymeri Z ation 
Copolymer or copolymer having a 9 lass j r ^'f^ in the presence of 

polymer is prepared by polymer^ ^^^^Z^on using radical por/merizatlon 
lh9 acry.-bassd polymer by ^J^SST^TtX^ light, etc. Miscellaneous additives 
catalysts, but polymenzatwn can be nitiated by ^ lble additions . 

such as coloring agents, fillers, anti-aging agente rtK * SZiSST!^ tape which is made by 
U.S. Patent No. 4.418.120 ^ 9 ^ containing a tackifying 

coating a sheet backing with a solution of Isooctyl acryiara. aery J jve y s Patent 

rosin ester and an antioxidant, evaporating ^ ^^^^S^ ^, ^ ^ dl 

4.645.711. (Winslow et al.) discloses Y™***^ acrylate and a sma.1 amount 

which is an emulsion polymenzed ^f/'.^ rosin esters, polyterpene. 

of emulsifier monomer and a tack.fy.ng ^TJ^IL^m^Si resins. Most of these resins are 

flexible, preferably microoorous backing. ^ i ^^^^^ 1 ^^mb6 ester resin tackifier, 
as described in U.rich, in a 94:6 85. U.S. Patent 4.335,171 

commercially available from £ trade ^ ^ ^.^ Qf ^ 

30 rosin acid. ■ rt : ^ pe of tackifying resin in small amounts 

tackifying resin. 

35 Summary of the Invention 

S™Ss8 pa* o, an acryllc MM* ■"*«— ' "*"« 01 
„ """"TISS S3 » aoou, S9 parts c. an «l aoylate monomer, the aft* grcupe a, -*h have an 

polar copolymerizable monomer, 
50 b) correspondingly, from about 15 parts to about 2 parts of a hydrogenated rosin ester tackifying 

^"'cTlrom about 0.01 part to about 1 part of a photoinitiator. based on the weight of the acrylic 
ultraviolet-radiation photopolymerized polymer and the tackifying resm. 
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Detailed Description of the Invention 



consisting of hydrogenated rosin esters , JfJ ' u * acklf y ,n 9 agent selected from the group 
adhesh™ containing no such tackrSeT P *" ao acrylic 

^ ^ Partc „, Fot ^, ^ sissr^ -s* 

rylamides. White phottpolvmsriz^ a3c^3^.2^ M T 1 ' acr » larn " tes «' substituted ac- 
sensidy. adhesl» s cLLVXly "a, m^TZ"^ "I" 1 ""'*- C ° nV8 " t '° na f " 8ss '" 9 - 

naphthalene sultonyl chtonde a™ „7 P P !™™' a ™"" lc sul,on > < d *» M " ««* « a- 
The .nstant .nventon also encompasses tapes containing at ieast one tacked acry.ic uitraviolef 
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.HMnn nhntaoolvmerized pressure-sensitive adhesive layer. Tapes of the invention may comprise more 
^SES^Kl. .aye, .n such tapes, the pressure-sensit .ve adhesive = may 
rZnZ Lilar or different adhesives. in like or unlike thicknesses, having sim.lar or different addrbves 

^ Tr^Zbl^e Jer. When glass microbubbles are used, the thickness of the layer should 
tceXZ ^ZSe diameter'of the microbubbles and twice the diameter of substantia^ every 
Sn pCymeric microbubbles are used, the thickness of the layer should be ^WU- 
crobubbles arc substantially completely surrounded by the polymer matrix. ^Mam of foam-like 
aws in preferred tapes of the invention range from 0.3 mm to about 4.0 mm ,n thickness. 

rST?2S ranoes om 20% to about 60% of the total monomer mix. Such layer may also comprise a 

Mother materials which can be blended with the poiymerizable monomer mixture include piasticizers. 
reinforcing agents, dyes, pigments, fibers and fire retardants. 4710,536. 

An especially useful filler material is hydrophobic silica as disclosed in U.S. Patent no. *.' 1U ^° 
(Klinaen efal ) In one preferred embodiment of the present invention, the pressure-sens.t,ve adhe . ye flayer 
LSrcomplis fZ about 2 to about 15 phr of a hydrophobic silica having a surface area of at least 10 

^The photopolymerizable compositions used in tapes of the invent •« « PjTSSlW 

45 ,na 'rne pressure-sensitive adhesive compositions may be c °fl^^ 

polymerization. This may be accomplished using any conventual means such as roller coating, aip 
coating or extrusion coating ^ ^ whjch „ „ le . 

Sacking such being typically releasably attached to a low-adhesion iiner. and commonly called transfer 
taP< The following tests may be used to evaluate tapes of the invention. 
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Two flat, rigid stainless steel plates are bonded together by a piece of an adhesive laver i,7'™ v , e 
P^dT^^ 

hung from one of the plL while ^^^^^£1' * ^ ^ " 

against any pee. force, The time at which fS^SLl L' Sc Shear v^ a^l no IT 
occurs, the test is discontinued at 10,000 minute, Only cohesive failures w£2S ° ^ 



Peel Adhesion Test 



CS.tr 6aS8d " 11,8 meM ,n » 



steel plate at a rate of about 0.5 cm per second using a tensile tester. All peel values are reoortTd in 
Newtons per decimeter (N/dm.) unless otherwise noted. P rted 



90' Peel 



to a l^T^X^ JT^ ' S tranSferred ° nt0 3 a05 - mm •** soft a,uminum ** w^ch then is slit 
L Z fl 1, 1 , R ? ( u /2 J nC S 1,19 reSUlt,n9 tape is ^If-adhered to a smooth stainless steel plate unde 
the weight of a 5.5-kg hard-rubber-covered steel roller, one pass in each direction After dwel ino 2 S* r 
for 20 mmutes. the "90 Peel" is measured by moving the free end of the toc^^t^^ £ 
90 and at a rate of about 0.5 cm per second using a tensile tester. P 318 * 



Examples 



Example 1 and Comparative Example C1 



651 ^"llZ^T USin9 f.- 5 ^ iS0 ° Ctyl 3Crylate - 6 ' 5 acr V |ic acid 0 Parts Irgacure 
651. Th.s was partially polymerized by exposure to ultraviolet radiation to provide a coatable Z E ! 

SLvJ r S ° nt0 3 P 0, ^ h V le ^ted paper to a uniform thickness of about mm 
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90* P 


ae! Adhesion (N/dm.) 


Example 


ABS 


Polyethylene 




Plastic 




1 


70 


55 


C1 


55 


22 



Examples 2-3 and Comparative Examples C2-C3 

« hland Qf 100 Darts of the partially polymerized premix described in Example 1, 10 parts of tackifying 
A blend of 100 parts ot tne pan. y p y Mmai 0 35 part of , rgacure 651 was 

were exposed to ultraviolet radiation to promote polymerization of the syrup. 

I coated to a thickness of about 0.127 mm. Comparative peel adhesion « listed in Table 2. 

Table 2 



90 ' Peel Adhesion (N/dm.) 


Example 


Stainless 


Polycarbonate 


Steel 


Plastic 


2 


79 


88 


3 


118 


113 


C2 


70 


88 


C3 


125 


113 



Examples 4-15 



samples were also tested accordingly and the results are Usted m Table 4. 
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Table 3 



Ex. 


ForaJ 
85 


Irgacure 
184 


XL-330 


Thickness 


4 


5 


.25 


.05 


40 mm 


5 


5 


.35 


.05 


40 mm 








.15 


40 mm 


7 


5 


.35 


.15 


40 mm 


8 


10 


.30 


.10 


40 mm 


9 


10 


.30 


.10 


40 mm 


10 


15 


.25 


.05 


40 mm 


11 


15 


.35 


.05 


40 mm 


12 


15 


.25 


.15 


40 mm 


13 


15 


.35 


.15 


40 mm 


14 


5 


.25 


.05 


100 mm 


15 


15 


.25 


.05 


100 mm 



Table 4 





180" 


Peel Adhesion (24 Hr. Dwell at R.T., N/dm.) 


Ex. 


Stainless 


Polypropylene 


Polycarbonate 


Shear at Room 




Steel 






Temp. 1000g(mins) 


4 


67 


41 


55 


130 


5 


60 


37 


61 


80 


6 


41 


30 


53 


3700 


7 


42 


34 


51 


2700 


8 


63 


42 


60 


110 


9 
10 


62 


47 


60 


94 
6 


60 


78 


51 
85 


11 


85 


85 


8 


12 


73 


47 


68 


68 


13 


83 


54 


74 


54 


14 


60 


55 


72 


70 


15 


66 


74 


74 


4 



Examples 16-17 



' A premix was prepared using 95 parts isononyl acrylate, 5 parts acrylic acid, and 0.30 part IrgacureTM 
o 1 clo^JT a " y r!r er , iz ed by ex — to «*■*"* «**n to provide a ^tableC^ S 
of 100 parts of this partally polymerized premix, 10 parts Foral 85 resin, and 0.09 part IrgacureTM 184 was 
coated onto a polyethylene coated paper to a uniform thickness of about 0.05 mm EbSEhT SmZ 
7 was prepared without tackifying resin. The surfaces of the polyethylene coated paS ^wicSS 
adhesive composition has low release coating the adhesive contacting the 

ej^s^srit-* 1 - raa * n ,o promoB - - ■>■» 



8 
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Tables 



180' Pee! Adhesion (N/c 


Im.) 


Example 


Polypropylene 


ABS 




Plastic 


16 


94 


94 


17 


44 


48 



18-19 



A premix was prepared using 90 parts butyl acrylate, 10 parts acrylic acid and 0.25 ^^T^ 
Comparative peel adhesion is listed In Table 6. 

Table 6 



180* Peel Adhesion - 24 Hour Dwell 
(mm.) 


Example 


Polypropylene 


ABS 

Plastic 


18 
19 


57 
20 


83 
70 



Examples 20-23 

These were made similar to Example 1 except with afferent amount Fora. 85 and photocrosslinker. 
These differences are shown in Table 7 and test results are shown In Table 8. 

Table 7 



Example 


Foral 
85 


XL-330 


20 


7 


0.01 


21 


7 


0.09 


22 


13 


0.01 


23 


13 


0.09 



SS 



9 
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Table 8 



180 Peel Adhesion (3 Day Dwell. Room Temp.. Wdm.) 


Example 


Polypropylene 


ABS 


Polyethylene 


AJ 


20 
21 


103 


161 


91 


218 


87 


145 


76 


198 


22 


85 


178 


83 


187 


23 


100 


176 


87 


169 



Examples 24-27 and Comparative Examples C24-C27 



Isooc^rJS T!? * ^ ^ amplS 1 and ^^Parafive Example 1 except with differing ratios of 
teooctyl acrylate and acrylic actd. Example 27 was made using Foral 105. a pentaerithritol ^ Thesa 
differences are shown in Table 9 and test results are shown in Table 10. ^ ^ 

Table 9 



Example 


Acrylic 


Isooctyl 


Foral 


Foral 




Acid 


Acrylate 


35 


105 


24 


1 


99 


10 




C24 


1 


99 






25 


2 


98 


10 




C25 


2 


98 






26 


3 


97 


10 




C26 


3 


97 






27 


6.5 


93.5 




10 


C27 


6.5 


83.5 







1 80 Peel Adhesion (24 Hour Dwell, 
Room Temp.. N/dm.) 



Example 


Polypropylene 


ABS 
Plastic 


24 


47 


61" 


C24 


9 


30 


25 


42 


se* 


C25 


12 


34 


26 


45 


79" 


C26 


13 


30 


27 


43 


77 


C27 


19 


53 



* adhesive splits during test, indicating that adhesion to the 
substrate was so strong that the internal cohesion of the tape failed 
prior to failure of the adhesive bond. 



Jt^l 22!? f,!" fr0m I ! IB ^ date " adh6sives of inventi0 " P"*"* improved peel adhesion 
er otherw.se .dendcal taw acrylic acid formulations containing no tackrfier resin. 



10 
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Claims 



» SZiSSS. • P»* - =n «M .*» monomer. *» «W gw - «■** » 
^ lESSTST'-- >!•—'>*" ' < 

cop X^'^''"'" O"* « 2 01 * "* ,acti,, '" 9 

T»«n AM 0.01 PM to tout 1 p»t 0. . pMOHMK »— « *• «W* - *• 
radiation paymartead polymer ana me tecKIWng main. 

2. A teddjed actyec «»ra**tTadla«on polyroerteed preaeunMeoeltlve adhesive accordMj to claim 1 

™?^^j£S^S£** .«-«"■» ««. camion accd- 

kyl acryWM, cyenoalkyl acrylatea. acrylamides or substrtuted acrylamides. 

5 A tackified acrylic ultravtolet^atlon polymerized pressure-sensitive adhesive according to claim 4 
wherein said acrylic ultraviolet-radiation polymerized polymer comprise* 

S Srrespondlngirfrom about 7 parts to about 1 part acrylic acid. 

6 A tackified acrylic ultraviolet-radiation polymerized pressure-sensitive adhesive according to claim 1 
wherein said acrylic ultraviolet-radietion polymerized polymer composes 

a) fromatout95toabouta9partsisooctylacTylate.and 

b) correspondingly from about 5 parts to about 1 part acrylic acid. 

7 A tackified acrylic ultravWet-radiatlon polymerized pressure-sensitive adhesive according to claim 1 

* J!£2£Ztt££ t Sng « teas, one surface adhered to a flexible carrier web. 



so 



55 



11 
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* report has beta drain np for in claims 
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